HD 327083 is a luminous B type star which exhibits emission lines and an infrared excess and is therefore classified as a supergiant B[e] star. In addition, the star is the primary of a close binary system. It is not clear whether the B[e] behaviour of HD 327083 is related to its binarity or its evolutionary state. Here we address this issue by studying its circumstellar environment with high spatial resolution. To this end, we have observed HD 327083 with the VLTI and AMBER in the medium resolution K-band setting.
Introduction
Massive stars play a pivotal role in many areas of astrophysics. Consequently, it is important to understand their evolution and how they interact with their surroundings. In turn, understanding the evolution of massive stars requires knowledge of how they lose mass and how this changes with evolutionary state (see e.g. Puls et al. 2008) . Furthermore, constraining the geometry of massive star outflows is of great importance for massive star evolution models that include stellar rotation, especially with respect to the removal of angular momentum. Supergiant B [e] (sgB [e] ) stars are key objects in this regard as they are massive objects in a late evolutionary stage which also exhibit signs of enhanced mass loss (see e.g. Lamers et al. 1998 ). However, the mechanism responsible for the mass loss of sgB[e] stars is still not fully understood.
The primary characteristics of sgB [e] stars are an optical spectrum with prominent emission lines and an excess of infrared continuum emission. Typical emission lines include: Balmer lines; low excitation lines of metals such as Feii; and forbidden lines of Feii and Oi. The low excitation emission lines are generally relatively narrow (∼10 s of km s −1 ). Typically, sgB[e] stars do not exhibit absorption features in the optical, but do display absorption lines due to ions such as Siiv and Civ in the UV. These features are high excitation lines, and are generally much broader than the low excitation emission lines (e.g. 1000 s of ⋆ Based on observations conducted at the European Southern Observatory, Paranal, Chile, which were obtained as part of the program 383.C-0166. km s −1 ). As a result, the spectra of sgB[e] have a hybrid appearance.
To explain these characteristics, Zickgraf et al. (1985) proposed a model in which sgB[e] stars drive two distinct outflows: a fast wind in the polar regions and a slower, and denser outflow in the equatorial region. In this scenario, the narrow line emission of sgB [e] stars originates in the dense equatorial wind while the broad absorption lines trace the fast polar wind. This model reproduces the range of line profiles exhibited by sgB [e] stars but the origin of the equatorial outflow is still uncertain (see e.g. Puls et al. 2008) . It has been proposed that when stars become cooler than ∼25 000 K, an increased Fe opacity might lead to bi-stable outflows in the equatorial direction (Pelupessy et al. 2000) . Alternatively, rapid rotation and wind compression (see e.g. Bjorkman & Cassinelli 1993; Curé et al. 2005 ) may also contribute to equatorial enhancements. These models need to be tested against observational constraints, of which there are currently few examples.
Regardless of its origin, is generally thought that this dense, disk-like equatorial outflow contains warm dust which is responsible for the infrared excess of sgB [e] stars (see e.g. Domiciano de Souza et al. 2011) . However, it has been shown that simple models of the dust emission from equatorial disks struggle to simultaneously reproduce the spectral energy distribution of the sgB[e] star R126 in the optical/near infrared (NIR) and the mid infrared (Porter 2003) . As a result, it has been suggested that free-free and free-bound emission from the polar wind can also contribute to the infrared excess of sgB[e] stars • 2874. They found that the sizes of the observed NIR continuum, Brγ emission and mid infrared (MIR) continuum are different. Furthermore, they also found that the orientation of the near and mid infrared emission regions on the sky differs. The MIR emission was later shown to trace a dusty disk-like structure (Domiciano de Souza et al. 2011) . These findings are broadly consistent with the dual outflow scenario of Zickgraf et al. (1985) . However, these observations do not constrain the origin of the equatorial outflow. In a more recent use of the VLTI, Millour et al. (2009) used the AMBER instrument to reconstruct images of the sgB[e] candidate HD 87643 with high spatial resolution. The images reveal a previously undetected binary companion. Millour et al. (2009) speculate that the complex circumstellar environment of the star has been shaped by binary interactions, suggesting binarity may play a role in the sgB[e] phenomenon.
Despite the progress made with such observations, a general understanding of sgB [e] stars has yet to emerge. This is principally because the number of objects studied with the required spatial and spectral resolution is still very small. To increase this sample, and thus address the uncertainty regarding the sgB[e] phenomenon, we present VLTI/AMBER observations of an additional sgB[e] star, HD 327083 (ALS 3992, CPD-40 7757, MWC 873, He 3-1359) . This object is a Galactic sgB [e] candidate (Kraus 2009 ) and is known to exhibit optical emission lines characteristic of sgB[e] stars (Hi, Heii and Feii, see e.g. Carlson & Henize 1979) . In addition, it also exhibits CO overtone bandhead emission at ∼ 2.3µm (McGregor et al. 1988 ). This emission requires hot, dense conditions and thus could originate in the proposed equatorial outflow of sgB[e] stars. Therefore, this emission is consistent with the object's classification as a sgB[e] star (see Kraus 2009) . Lopes et al. (1992) suggest that HD 327083 has an intrinsic luminosity of 10 6 L ⊙ , making it one of the most luminous objects in the Galaxy. This luminosity was calculated for a distance of 5 kpc, which Lopes et al. (1992) estimate from the equivalent width of the Na i lines in the object's spectrum. This high value is subject to a factor of 2 error, as discussed in Millour et al. (2009) . Also, as noted by Miroshnichenko et al. (2003) , the interstellar Na i lines of this object are saturated, resulting in an overestimation of the distance to it. Based on the radial velocity of interstellar features in the object's spectrum, these authors suggest it is located in the Sagittarius spiral arm and thus assign a distance of d = 1.5 ± 0.5 kpc. We adopt this distance. At this distance, the luminosity will decrease by an order of magnitude, but is still sufficient to satisfy the criterion of Lamers et al. (1998) for classification as a sgB[e] star.
Currently, the reason for the B[e] behaviour of HD 327083 is still uncertain. Based on optical spectroscopy and a NLTE model of an expanding atmosphere, Machado & de Araújo (2003) suggest that the object may be close to the luminous blue variable phase. In the only other in-depth study of this object, Miroshnichenko et al. (2003) detected an unresolved binary companion via radial velocity variations. These authors suggest that the system is close enough to interact. In this case, the circumstellar material evidenced by the object's infrared excess may be the result of binary interactions, as proposed for lower luminosity B[e] stars (see Miroshnichenko 2007) . Consequently, the evolutionary state of HD 327083 is still a matter of debate and it is not clear whether it conforms with the standard sgB[e] scenario or not. To rectify this, we have observed HD 327083 with the VLTI to probe the source of the NIR line and continuum emission on milli-arcsecond (mas) scales and constrain its circumstellar geometry and mass loss. This paper is structured as follows. Section 2 presents the VLTI and AMBER observations, in addition to the data reduction process used. We then present the results in Sect. 3 and discuss their implications in Sect. 4. Finally, we conclude the paper in Sect. 5.
Observations and data reduction
HD 327083 was observed with the VLTI and AMBER (see Petrov et al. 2007 ) on the 13 th and 14 th of April 2009. During observations on the 13 th , light from the unit telescopes UT1, UT2 and UT3 was combined while on the 14 th the UT2, UT3 and UT4 telescopes were used. The fringe tracker FINITO was used and the exposure times were 187 ms on the 13 th and 300 ms on the 14 th . On the 13 th , 1000 spectrally dispersed interferograms were recorded while 1800 such frames were recorded the following night. The data were obtained using the medium resolution K setting which has a spectral resolution of R = 1500 or ∼ 200 km s −1 . The use of FINITO allowed us to record the entire spectral range and thus we observed both Brγ emission at 2.16 µm and CO bandhead emission at ∼2.3 µm. A log of the observations is presented in Table 1 and Fig. 1 displays the projected baselines for the observations of HD 327083. While the use of FINITO can bias the final visibilities, the observations were performed before the FINITO tracking information was recorded and thus we cannot assess this possibility.
Data reduction was performed with the amdlib software (version 3, see Tatulli et al. 2007; Chelli et al. 2009 ). The standard data reduction procedure, i.e. determining the pixel-to-visibilitymatrix and converting the observed fringe patterns to measurements of the coherent flux, was followed. The data were then subject to frame selection in which the frames were ranked based on their fringe signal-to-noise ratio (SNR) and the best 5 per cent were selected. We found that retaining more than 5 per cent of the frames resulted in inconsistent visibilities for two baselines with similar lengths and position angles (UT1-UT2 on the 13 th and UT2-UT3 on the 14 th ). Therefore, we adopted a selection criterion of the best 5 per cent of frames. The difference between visibilities generated with a selection criterion of 5 and 20 percent was generally less than 0.05 for other baselines, and was typically comparable to the uncertainties.
The small selection criterion resulted in relatively noisy phase information. Therefore, differential phases were calculated with a 50 per cent selection criterion. Even with this enhanced selection rate, the closure phase measurements observed with the UT1-UT2-UT3 configuration exhibited large uncertainties. To reduce the uncertainties, these measurements were recalculated with a selection rate of 80 per cent. The observations with the UT2-UT3-UT4 configuration reveal a non-zero closure phase. This exhibits a slight trend with the frame selection rate, decreasing at high frame selection rates. To minimise this effect, we recalculated these measurements with a frame selection rate of 10 per cent.
Observations of standard stars (typically with diameters of ∼1 mas) were used to create the visibility transfer function. This was done by dividing the visibilities of the standards at each spectral bin by the visibility of a uniform disk with a diameter equal to that of the standards. Standard stars were observed before and after the observations of HD 327083. This allowed the behaviour of the transfer function with time to be constrained. Nonetheless, there could be a systematic uncertainty in the transfer functions of the order of 0.05 due to temporal variations. The transfer functions were generally of the order of 0.1 indicating poor fringe contrast, perhaps as a result of telescope vibrations. The standard stars used are late type giants with spectral types of K3III, G8III/IV and K4/5 III 1 . Such stars exhibit photospheric absorption features due to molecules. For example, both G and K type giants exhibit absorption due to CO at ∼ 2.3µm. The visibilities of the standard star HD 161068 change over the wavelengths corresponding to the CO absorption. This implies that we begin to resolve the outer layers of the stellar surface. To avoid introducing artifacts in the science data, the transfer functions were fit with low order polynomial functions which were then used to calibrate the science data.
The spectrum of HD 161068 was then used to remove telluric absorption features from the spectrum of HD 327083. To achieve this without introducing artifacts in the final spectra, the intrinsic CO bandhead absorption features in the spectrum of HD 161068 also had to be removed. This was done following the example of Tatulli et al. (2008) . A template spectrum was created by averaging spectra of stars with a similar spectral type in the database of Wallace & Hinkle (1997, HD 62721, HD 70272 and HD 164058). The average spectrum was then multiplied by the slope of a model SED (taken from Castelli & Kurucz 2004) , which was computed for parameters appropriate for the spectral type of the standard. The resultant spectrum was smoothed to match the resolution of the observations and was then used to remove the intrinsic absorption features of the standard spectra.
Results
The observations of HD 327083 are presented in Figs 2 and 3. The spectrum, displayed in Fig. 2 , exhibits Brγ emission and CO overtone bandhead emission at ∼ 2.3µm. While the 12 CO overtones dominate the emission, the spectrum also exhibits two features at ∼ 2.35 and ∼ 2.37 µm that are identified as 13 CO emission (these can also be seen in the lower resolution data 1 from SIMBAD: http://simbad.u-strasbg.fr/simbad/ of McGregor et al. 1988) . This is consistent with the identification of HD 327083 as a star in an advanced evolutionary state and confirms the object's classification as a sgB[e] star (see Kraus 2009; Liermann et al. 2010) . The Brγ emission has a FullWidth-at-Half-Maximum of ∼220 km s −1 , indicating that it is marginally resolved (in the spectral domain).
The visibilities of HD 327083 as a function of wavelength and spatial frequency are presented in Figs 2 and 3 respectively. The squared visibilities range from ∼0.05 to ∼0.4. Consequently, we find that the source of the NIR continuum is resolved on all baselines. We note that a slight increase in visibilities is detected across the Brγ emission at certain position angles (50 − 100
• , see Fig. 2 ). No clear change is observed in the visibilities across the CO bandhead emission. There is a suggestion of an increase in visibilities over the 4 th bandhead, but as this is not replicated over the adjacent bandhead, we do not treat this as a robust detection. The increase in visibilities indicates that in certain directions, the Brγ emitting region is less extended than the region responsible for the continuum emission. The Brγ and CO emission features are of a comparable strength, so this difference in behaviour is unlikely to be due to a difference in contrast with the continuum. Therefore, the visibilities also indicate that the spatial distribution of the CO and the Brγ emission is different.
The average differential phase measurements over the Brγ emission are shown in Fig. 4 . Changes in phase are associated with a displacement of the photocentre via the equation:
where λ and B are the wavelength and projected baseline associated with the observation, p is the projected photocentre displacement and ∆φ is the differential phase signature (see e.g. Lachaume 2003). The sign of the phase shift determines the direction of the photocentre displacement. We re-reduced the AMBER data of Benisty et al. (2010) , who map the differential phase signature of Z CMa onto the direction of a known jet, and find our treatment of the differential phases is consistent with theirs. The final photocentre shift per spectral channel is calculated by forming a system of linear equations from the linear shifts in the directions of the individual baselines. A shift in phase corresponding to a photo-centre shift of the order of 0.1 mas can be observed over the Brγ emission, particularly in the data obtained with the UT2-UT3-UT4 configuration. The one-sided nature of the differential phase signature indicates that the direction of the photo-centre shift is constant. This is shown in Fig. 4 where the displacements are shown on the plane of the sky. The excursion in one direction is contrary to the case of a rotating disk where the blue and red shifted photo-centres are located on opposite sides of the continuum. No such signature is observed over the CO bandhead emission. This indicates that it has a more symmetrical and/or more compact distribution.
Turning to the closure phase measurements, also shown in Fig. 3 , the averaged measurement for each configuration reveals a closure phase that is essentially constant with wavelength (spatial frequency). In the case of the UT1-UT2-UT3 configuration, the average closure phase is ∼0
• while in the case of the UT2-UT3-UT4 configuration it is approximately 7
• . The closure phases of the calibrators do not exhibit this signature and thus it is unlikely to be due to a systematic effect. Instead, the non-zero closure phase observed suggest the presence of an asymmetric flux distribution, which is expected in the case of a binary system. 
Modelling the observations

Continuum visibilities and closure phases
To investigate the circumstellar environment traced by the observations, we fit the visibilities and closure phase measurements with a simple geometrical model.
The model is constructed to represent the binary system detected by Miroshnichenko et al. (2003) . Specifically, the binary components are treated as uniform disks with radii of 27 and 86 R ⊙ , diameters of 0.17 and 0.53 mas at 1500 pc, respectively. A flux ratio of 3.5 was estimated from the visual brightness ratio and model SEDs (taken from Castelli & Kurucz 2004) appropriate for the stellar properties reported by Miroshnichenko et al. (2003) .
The observed visibilities are unlikely to be fit by a model of a binary system alone. Such a scenario would result in a sinusoidal visibility signature, and the low visibilities observed clearly indicate an extended component. The system also contains circumstellar material, as evidenced by the infrared excess. Therefore, we add an additional component to the binary model. Determining the circumstellar contribution to the K−band flux requires the SED of HD 327083. Using the data presented in: Miroshnichenko et al. (2003) , Cutri et al. (2003) , Egan et al. (2003) and Beichman et al. (1988) , the SED of HD 327083 was constructed (see Fig. 5 ). We adopted a value of A V = 4.5 to de-redden the final SED. Based on optical colour indices, Miroshnichenko et al. (2003) estimate a value of A V = 5.6 ± 0.5. However, the value adopted provides a closer match between the UV flux and the model binary SED. The final estimate for the circumstellar contribution to the K−band flux is 1.5 times that of the binary. If the reddening is greater than the value adopted, this is reduced and vice versa.
We initially represented the material by an elliptical Gaussian function centred on the position of the primary component. Fitting the visibilities only, the best fitting model resulted in χ 2 = 4.4 and featured a Gaussian that was extended along a PA of ∼160
• with a major FWHM of approximately 10 mas. As a result, it is significantly more extended than the expected binary separation, which is limited to a maximum of several mas by radial velocity variations. Therefore, it would appear that the circumstellar material is not truncated by the presence of the companion. This presents two possibilities: either the NIR excess traces a bi-polar outflow from the primary that is oriented perpendicular to the binary system or the NIR excess originates in a circum-binary disk.
The zero-closure phase observed with the UT1-UT2-UT3 array, which is an approximately linear configuration with a PA of 40
• , implies that the binary PA is ∼ 130
• . As a result, taking into account the maximum expected binary separation, it appears the binary system is situated interior to the source of the NIR excess. This is more reminiscent of a circum-binary disk than an outflow. Therefore, we now model the circumstellar material as a circum-binary disk, which we approximate as an elongated, uniform ring. We note that the circumstellar material traced by the line emission and the NIR continuum is not necessarily distributed identically. Therefore, to begin with, we consider only the continuum light and fit the visibilities over the entire spectral range. The visibilities over the Brγ and CO emission are discussed in the next section.
The free parameters of the final model were: the binary separation and position angle (PA), the radius and width of the uniform ring, its elongation and its PA. To fit the observed visibilities with the model, we used LITpro 2 (Lyon Interferometric Tool prototype), a piece of software developed by the Jean-Marie Mariotti Center (JMMC, Tallon-Bosc et al. 2008) . LITpro fits geometrical models to interferometric observables by using the Levenberg-Marquardt algorithm to minimise χ 2 . Since the radial velocity variations of HD 327083 suggest the maximum binary separation is of the order of several AU, the separation of the binary model was limited to less than approximately 4.0 mas.
In an attempt to identify the global minima in χ 2 , we initialised the fitting program with 50 different sets of values for the free parameters. The best fitting model resulted in a χ 2 value of 4.4. As can be seen in Fig. 3 , this moderately high value is partly due to the inability of the binary model to reproduce the curve of the visibilities at low spatial frequencies (∼100 cycles per arcsec). The close binary system cannot produce modulations in the visibilities with such a pronounced curve. This may be the signature of some additional source of flux such as localised nebulosity or an additional companion that is fully resolved at baselines of ∼90m. Further observations are planned to improve our u, v coverage to investigate this. For now, we surmise that the value of χ 2 = 4.4 indicates that the fit is reasonable for the model that we are using. The best fitting parameters are presented in Table 2 and the visibilities of the best fitting model are displayed in Fig.  3 . Finally, the image of the best fitting model is show in Fig. 6. 
Brγ and CO visibilities
At certain position angles, the visibilities of HD 327083 increase over wavelengths corresponding to the Brγ emission (see Fig. 2 ). The increase in visibilities is accompanied by a differential phase shift indicating an offset from the continuum photo-centre. The CO bandhead emission, which has a higher line-to-continuum ratio, exhibits no such features. The fact that the CO emission is not associated with such signatures strongly suggests that they are not an artifact caused by the frame selection process. Here we investigate what geometry can recreate this behaviour. Notes. As discussed in Domiciano de Souza et al. (2011), the uncertainties reported by the Levenberg-Marquardt algorithm should be considered lower limits to the actual uncertainty in the best fitting parameters. The sizes in AU and R ⋆ were calculated assuming a distance of 1500 pc.
The visibility over a spectral line can be calculated by:
where F line =F tot. − F cont. and assuming that the phase is constant over the line (see e.g. Malbet et al. 2007 ). If there is a change in the differential phase of Φ ′ , the following equation must be used:
(see e.g. Weigelt et al. 2007 ). There is a clear differential signature over the Brγ emission. Therefore, to calculate the visibility over this line we employ equation 3. The CO bandhead emission exhibits no such signature and thus we use equation 2 to calculate the CO visibilities. Since the lines are only marginally resolved in the spectral domain, we calculate the visibilities for the line peaks only. In the case of the CO emission, we concentrate on the 1 st bandhead alone. We list the final quantities in Table 3 . The ratios of the line and continuum visibilities indicate that the line emitting regions are generally more compact that the continuum emitting region. Notes. The visibilities correspond to the 6 average baselines presented in Fig. 1 .
To estimate characteristic sizes of the regions responsible for the observed emission lines, we attempt to recreate the line visibilities presented in Table 3 with a simple model of a flattened ring. To assess the relationship between the line and continuum emission, we attempt to fit the line visibilities with the same elongation and PA as the best fitting continuum model and we vary only the size to match the line visibilities.
The increase in the visibilities over the Brγ line at PAs of 50 − 100
• clearly indicates that the line emitting region is more compact than the continuum emitting region. In addition, it also appears more compact than the CO emission at these position angles. This decrease in size at specific PAs cannot be recreated with the simple ring model with the same flattening and PA as the continuum ring. On the contrary, the CO visibilities can be relatively well reproduced with a family of ring models which have an inner radius in the range ∼0.5-2.5 mas and a total extension (inner radius plus width) of approximately 3.5 mas (5.25 AU). This corresponds to the inner radius of the ring that fits the continuum visibilities and thus places the CO emission within the continuum emitting region. However, we note that without a clear visibility signature, the size of the CO emission is not tightly constrained. Therefore, while we find that a compact CO emitting region is consistent with the data, a more extended region cannot be excluded.
A summary of the observational results
To summarise the results, we have shown that the observations can be reproduced by a simple model of a close binary system with an additional circum-binary component. We have resolved the material responsible for the NIR excess of HD 327083 and its line emission. The continuum and CO emission appear to originate from an elongated disk-like structure that encompasses the binary system. The Brγ emission is distributed differently and appears more compact than the continuum and CO emission. These results constitute the first direct constraints on the distribution of the circumstellar material associated with HD 327083 and allow a new insight into the behaviour of this object and its classification as a sgB [e] star. This is discussed in the following section. Miroshnichenko et al. (2003) report that HD 327083 is a spectroscopic binary with a period of approximately 6 months and an orbital semi-major axis of ∼2 AU. Our observations can be reproduced by a model of a binary system. In particular, the nonzero closure phase detected is a clear indicator of an asymmetric flux distribution which we attribute to the presence of the binary companion. This will be investigated further with multi-epoch observations.
Discussion
It has been suggested that the system experiences mass transfer during phases of the orbit close to periastron (Miroshnichenko et al. 2003) . If this is the case, the circumstellar material may not be mass lost from the primary via an equatorial outflow (as envisaged in the standard sgB[e] scenario). Instead, it is possible that the material is lost from one of the components as it fills its Roche lobe. Our high spatial resolution observations resolve the circumstellar material surrounding the system and constrain the binary separation. This allows us to examine the relationship between them in order to assess the suggestion that the circumstellar material is the result of binary interactions.
The continuum visibilities and closure phases suggest that the binary is surrounded by a dusty disk. While the extent of the CO bandhead emission is not well constrained, the data are consistent with the CO emission being aligned with the continuum emission although less extended. CO bandhead emission originates in hot, dense gas, exactly the conditions expected in circumstellar disks (Wheelwright et al. 2010 , and references therein). Therefore, the inferred distribution of the CO emission is consistent with the scenario of a gaseous disk interior to a larger, dusty disk. The inner radius of the continuum emitting ring, ∼40 R ⋆ , is compatible with the expected dust sublimation radius of an early B-type star, which supports the scenario of an outer dusty disk. Turning to the Brγ emission, an increase in visibilities at certain PAs suggest a more compact and more asymmetric distribution than those of the continuum and the CO emission. A plausible scenario to account for this is that the Brγ emission contains a contribution from the circumstellar environment close to the central star, where CO molecules cannot exist.
The differential phase signature associated with the Brγ line and the lack of a signature over the CO bandhead emission is consistent with the scenario in which the CO and Brγ emission originate in different locations. The lack of a differential phase signature over the CO emission is attributed to the small photo-centre offsets of CO emission originating in disks (see e.g. Wheelwright et al. 2010 ) and the limited spectral resolution of AMBER in the medium resolution mode. High spectral resolution observations are planned to assess this hypothesis. The onesided nature of the photo-centre offset over Brγ indicates that it originates from an asymmetric region. While a scenario in which the Brγ emission emanates directly from one of the stellar components of a binary system could result in such a signature, the PA of the photocentre shift appears to differ from the inferred binary PA. Therefore, it seems that the Brγ emission traces some additional asymmetry in the environment of HD 327083. We note that the presence of the close binary companion might result in an asymmetric environment on mas scales which could explain the appearance of the differential phase signature.
To summarise, the interferometric data-set are consistent with the scenario of a circum-binary disk. Since HD 327083 is an evolved system, the circum-binary material is presumably composed of mass lost from the system. In the case of sgB[e] stars, it is assumed that the circumstellar material is the result of intrinsic mass loss. However, here the mass loss could also be the result of binary interactions. If this is the case, binary sgB[e] stars may represent a distinct sub-sample of the sgB[e] population (similar to lower luminosity binary Be stars, see e.g. Miroshnichenko 2007 ). Here, we assess this notion by comparing these observations to similar studies of B[e] and A[e] objects.
Few similar studies exist. However, we note that CPD−57
• 2874, one of the few other sgB[e] stars studied with AMBER, is not thought to be a binary and does exhibit a different behaviour to HD 327083. In the data presented here, the visibilities increase over the Brγ line, indicating that the line emitting region is smaller than that emitting in the continuum. In the case of CPD−57
• 2874, the reverse is true (see Domiciano de Souza et al. 2007 ). We also note that the scenario of a dusty circum-binary disk with a gaseous interior is similar to the circumstellar environment of the A[e] star HD 62623 as revealed by VLTI/AMBER observations (Millour et al. 2011) . As an A-type star, HD 62623 is cooler than sgB[e] stars and is also less luminous. The currently favoured explanation of the sgB[e] phenomenon, the bi-stability mechanism, is more effective at high luminosities (Pelupessy et al. 2000) . Consequently, it is thought that the circumstellar material surrounding HD 62623 is instead the result of binary interactions (Millour et al. 2011) . The similarity between the circumstellar environments of HD 62623 and HD 327083 supports the hypothesis that the B[e] behaviour of HD 327083 is the result of binary interactions rather than intrinsic mass loss.
Conclusion
This paper presents VLTI and AMBER observations of the sgB[e] star HD 327083. Here we list the salient findings.
-HD 327083 exhibits 13 CO bandhead emission, this confirms that this object is in a post-main sequence evolutionary phase.
-We spatially resolve the circumstellar environment of HD 327083 for the first time. A non-zero closure phase is observed. We attribute this to the binary companion detected via radial velocity variations. -We find that the spatial distribution of the NIR continuum excess emission can be described as an elongated ring 10.6 mas in size that encompasses the binary system. We associate this with a dusty circum-binary disk. -The data are consistent with the notion that the B[e] behaviour of HD 327083 is due to binarity.
As a final remark, we note that currently few high spatial resolution observations of sgB[e] candidates have been reported. To date, AMBER observations of three Galactic sgB[e] candidates have been published: HD 87643 (Millour et al. 2009 ), CPD−57
• 2874 (Domiciano de Souza et al. 2007 ) and V921 Sco (Kraus et al. 2008; Kreplin et al. 2011) . One of these stars is found to have a binary companion (HD 87643). With these results, the fraction of sgB[e] candidates observed with high spatial resolution that could be interacting binaries increases to 50 per cent. This raises the possibility that binarity may play a more important role in the Galactic sgB[e] phenomenon than previously thought. High angular resolution observations of additional sgB[e] stars are required to assess this possibility.
